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Introduction
It is widely accepted that the compositional spectrum of Icelandic lavas requires the presence of at least two components in the mantle source (e.g., Thirlwall et al., 2004 Thirlwall et al., , 2006 Sobolev et al., 2007; Brown and Lesher, 2014) . However, the nature of these components is still debated and two end-member models have been suggested: while trace element and isotopic analyses of Icelandic lavas seem to suggest the presence of two distinct lithologies in the form of pyroxenite and peridotite (e.g., Kokfelt et al., 2006; Koornneef et al., 2012; Brown and Lesher, 2014) , major-element compositions and olivine chemistry suggest a peridotite mantle composed of more or less re-fertilised domains by reaction with the recycling material (Shorttle and Maclennan, 2011; Herzberg et al., 2016) . Using a quantitative melting model for the adiabatic decompression of a multi-lithological source, I show that trace element and isotopic compositions of the Icelandic basalt suite can be reproduced without involving the contribution of melts derived from the recycled basalt component in the mantle source.
Strategy Lambart et al. (2016) demonstrated that the final extent of melting and the mean melting pressure of the potential lithologies present in the mantle sources are strong functions of their major element composition. Hence, the same mantle bulk composition may melt differently and produce different trace element and isotopic melt compositions depending on the specific lithologies that are present and make up the bulk composition. To test this hypothesis, I considered a bulk mantle composition corresponding to 10 % recycled oceanic crust G2 + 90 % peridotite KLB-1 (Bulk1 in Table S-1) and compared the melting behaviour during adiabatic decompression at T P = 1480 °C of three different heterogeneity distributions in the mantle: G2-, KG1-and KG2-configurations. In the "G2-configuration", the two distinct lithologies are the MORB-like type eclogite G2 (Pertermann and Hirschmann, 2002) and the peridotite KBL-1 (Hirose and Kushiro, 1993) . To model the KG1-and KG2-configurations, I considered a mantle containing 20 % lithology KG1 and 80 % peridotite KLB-1, and a mantle containing 30 % lithology KG2 and 70 % peridotite KLB-1, respectively. Because KG1 and KG2 (Kogiso et al., 1998) are two compositions produced by mixing 1/2 G2 and 1/2 KLB-1, and 1/3 G2 and 2/3 KLB-1, respectively, all three mantle configurations are isochemical (Bulk 1 in Table S-1). In the three configurations, the two lithologies present in the source are chemically isolated but in thermal equilibrium.
Using Melt-PX (Lambart et al., 2016) , I modelled the decompression melting of these three mantle configurations for a potential temperature T P = 1480 °C and calculated the trace element and isotopic compositions of the accumulated melts for complete mixing of melts from the two mantle components integrated over the melting column (Supplementary Information). Similar heterogeneous melting models have been described in the literature but, unlike those presented here, the melting behaviours of the different components were
Results
Results of the calculations with Melt-PX are illustrated in Figure 1 . The mantle melting behaviour is much contrasted between the three configurations. In the G2-configuration, the pyroxenite component starts to melt at very high pressure (~8.7 GPa), but rapidly stops soon after the peridotite crosses its solidus ( Fig. 1a ). This phenomenon occurs because the adiabatic melting path is steeper than the solidus of G2 residue once the peridotite solidus is crossed (Fig. S-1; Lambart et al., 2016) . Hence, partial melts generated along the adiabatic path are initially derived from the pyroxenite alone; once the peridotite starts to melt, the fraction of G2-derived melt in the aggregated liquid decreases by dilution with decreasing pressure (Fig. 1b ). Unlike G2, lithology KG1 starts to melt just before the peridotite and, despite a drop of melt productivity when the peridotite solidus is crossed ( Fig. S-2) , both KG1 and KLB-1 continue to melt simultaneously. Finally, KG2 starts to melt after the peridotite but the melt productivity of KG2 is higher than the one of KLB-1 ( Fig. S-3 ) and the fraction of KG2-derived liquid in the aggregated partial melt progressively increases with decreasing pressure (Fig. 1b ). Despite these contrasting behaviours, the magmatic productivity and consequently the oceanic crust thickness produced in the three configurations are very similar with 21.8, 22.3 and 22.0 km for G2-, KG1-and KG2-configuration, respectively.
The trace element and isotopic compositions of the pooled melts for the three configurations along the adiabatic path are presented in Figure 2 . Stracke and Bourdon (2009) demonstrated that trace element ratios involving a moderately incompatible element (e.g., La/Sm, La/Yb, Hf/Yb) are dominantly influenced by the melting process. In fact La/Sm vs. La/Yb variations ( Fig. 2a) show similar trends in the three configurations. On the contrary, highly incompatible element ratios, such as Ba/Th (Fig. 2b) , do not vary significantly with progressive melting and differences between the ratios reflect differences in the source components. The three configurations show contrasting trends in the Sr-Nd isotopic space ( Fig. 2d ). Both G2-and KG1-configurations produced melts that become progressively less radiogenic due to the decrease of the recycled component contribution in the pooled melt along the adiabatic path ( Fig. 1b) . Interestingly, the range of isotopic compositions produced in G2-configuration is much smaller than the one produced in KG1-configuration. KG2-configuration produces melts that become increasingly radiogenic with decreasing pressure due to the increase of recycled crust contribution along the adiabatic path ( Fig. 1b ). Finally, correlations between trace element ratios and isotopic ratios show very distinctive trends for the three configurations ( Fig. 2e-f ). In the G2-configuration, the 143 Nd/ 144 Nd of the pooled melt stays constant as long as only G2 is melting, while the La/Yb ratio decreases with increasing F. When the peridotite starts to melt, G2 has reached 57 wt. % melting and the accumulated melt is much depleted in incompatible trace elements. The addition of an isotopically depleted peridotite partial melt results in a shift of the pooled liquid isotopic composition, while the La/Yb ratio stays relatively constant ( Fig. 2e ). In the KG1-configuration, KG1 only reached 13 wt. % melting at the onset of the peridotite melting. Hence, the La/Yb ratio continues to decrease with the increasing melting degree of KG1 while the addition 
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of peridotite melt increases the isotopic ratio 143 Nd/ 144 Nd of the pooled melt. Finally, in the KG2-configuration, the peridotite starts to melt before KG2 and the first degree melt is a peridotite liquid at 3.6 GPa (Figs. 1, S-5). Soon after, the solidus of KG2 is crossed and the aggregated melt becomes more isotopically enriched due to the addition of KG2-derived melt (the 143 Nd/ 144 Nd ratio decreases and the 86 Sr/ 87 Sr ratio increases with decreasing pressure; Fig. 2e-f ).
Implications for the Nature of the Mantle Heterogeneity Beneath Iceland
Several studies have questioned the necessity to involve the direct contribution of melts from the recycled component to the magmatic production beneath Iceland (Shorttle and MacLennan, 2011; Herzberg et al., 2016) . On Figure 2 , I compared the calculated trends with the observed variation in Icelandic basalts produced in the rift zones at the coasts (GEOROC database). Consistent with the calculations, magma production in this context is thought to reflect a passive plate spreading alone (Brown and Lesher, 2014, Shorttle et al., 2014) and T P = 1480 °C is in agreement with the most recent estimated potential mantle temperature beneath Iceland (Matthews et al., 2016) . Calculated crust thicknesses are in fact similar to the estimated crustal thicknesses in Iceland's rift zones (Darbyshire et al., 2000) . In addition, these calculations suggest that in the context of passive melting regime, the volume of magma produced is relatively independent of the nature of the lithological heterogeneity, but is mainly controlled by the mantle potential temperature (Lambart et al., 2016) and the bulk mantle composition. Calculations show that the trace element -isotope systematics are mostly controlled by the pressure difference between the onset of melting of the lithologies present in the source (Stracke and Bourdon, 2009). Overall, the trace element and isotopic systematics of Icelandic basalts are well reproduced by the melting of a mantle containing 20 % KG1. In detail, the trace element compositions of Icelandic basalts become more depleted with increasing 143 Nd/ 144 Nd ratios ( Fig. 2e ) and decreasing 87 Sr/ 86 Sr (Fig. 2f ). In other words, the progressive depletion of the Icelandic melts with increasing extent of melting indicates that the enriched component becomes progressively diluted with the peridotite component. This is only possible if the enriched component has a lower solidus temperature compared to the depleted component, in agreement with Sims et al. (2013) . Moreover, Figure 2 suggests that a small difference in solidus temperature of the enriched and depleted components is required to reproduce the co-variations between trace element and isotopic ratios, especially those involving highly incompatible elements over moderately incompatible elements ( Fig. 2e-f ). Otherwise, for large solidus temperature differences between the two components, such as in G2-configuration, the enriched component will undergo large degree of melting before onset of the peridotite melting resulting in insufficient enrichment of melts in highly incompatible elements. Hence, by using Melt-PX to model the melting behaviour of the mantle components, this study provides quantitative constraints on the melting behaviour, and consequently on the major-element composition, of the lithologies present in the source.
It could be argued that the absolute positions of the compositional trends along the isotopic ratio axes in Figure  2e -f depend on the isotopic compositions chosen for the peridotite and the recycled components (Table S-1). For the peridotite component, I chose the isotopic composition of the most depleted end of the MORB field reported by Salters and Stracke (2004) . In fact, unradiogenic Pb isotopic compositions, Nd and Hf isotope systems and trace element systematics of Icelandic basalts have all been used to validate the presence of a distinct depleted endmember for the Iceland plume (e.g., Thirlwall et al., 2004 Thirlwall et al., , 2006 Shorttle et al., 2014 and references therein) . For the recycled crustal component, I chose a 2 Ga recycled crust (e.g., Chauvel and Hémond, 2000; Kokfelt et al., 2006) . However, the age of the recycled component in the basalt source of Iceland is highly debated and could be younger by up to an order of magnitude (Halldórsson et al., 2016) . A younger recycled material will have a lower content of radiogenic isotopes and consequently trends in Figure 2e -f will be shifted toward higher 143 Nd/ 144 Nd ratios and lower the 87 Sr/ 86 Sr ratios. For instance, the range of Nd isotopic compositions displayed by the Icelandic basalt ( Fig. 2d ) could be reproduced in the G2-configuration by varying the age of the recycled component from 1.7 to 0.5 Ga, but would not explain the co-variations between trace element and isotopic ratios ( Fig. 2e ). In the following section I provide additional constraints on the nature of the mantle heterogeneity beneath Iceland by looking at the implications of these observations for melt extraction mechanisms.
Constraints from Melt Extraction
It was shown in the preceding section that (1) the compositional variability of Icelandic basalt requires at least two different mantle components with different radiogenic isotopic compositions, (2) the most radiogenic component should have the lowest solidus temperature (as in G2-or KG1-configurations), and equally importantly (3) the pooled melts need to be extracted at different depths along the adiabatic path, in agreement with the conclusions of Stracke and Bourdon (2009). This last observation implies an efficient melt extraction mechanism capable of sampling relatively low degree partial melts without significant interaction with the mantle. In the G2-configuration, the peridotite mostly stays subsolidus during the melting of the pyroxenite (Fig. 1a ) and the highest La/Yb (>12) and La/Sm (>3) ratios displayed by the Icelandic basalts ( Fig.  2a ) are produced at P > 8.3 GPa ( Fig. S-6 ). Hence, the G2-configuration requires the unlikely scenario of the circulation of a very silica-rich ( Fig. S-7 ) low-degree melt into a subsolidus peridotite mantle from 8.3 GPa to 3.1 GPa (the onset of peridotite melting) and without significant melt-rock interaction. In the KG1-configuration, the peridotite starts to melt soon after the enriched component ( Fig. 1a ) and the highest La/ Yb and La/Sm ratios are produced at P > 3.4 GPa, i.e. by the melting of the KG1 component only. However, unlike G2, KG1 produces melts with major element compositions very similar to peridotite melts ( Fig. S-7 ). This small compositional contrast will result in limited reactivity between KG1-derived melt and peridotite, favourable to the preservation of their trace element signature (Lambart et al., 2012) . Finally, it should be noted that, in the G2-configuration, the entire range of trace element compositions observed in Icelandic basalts is produced by the melting of the pyroxenite G2 while the peridotite component stays subsolidus. Lambart et al. (2012) showed that migration of melts in a subsolidus mantle results in a strong consumption of the melt. On the contrary, melt extraction is facilitated when the surrounding mantle is partially melted, as in the KG1-configuration in which, with the exception of the most enriched basalt compositions (La/Yb > 12 and La/Sm > 3), both KG1 and KLB-1 are contributing to the pooled melts ( Fig. S-6 ).
Solid-State Reaction Versus Melt-Rock Reaction
Calculations presented above resolve an ambiguity that has arisen in the literature, between the need for the direct contribution of melts from recycled basaltic lithologies, versus the manifestation of their presence through re-fertilised hybrid lithologies, and demonstrate that hybrid lithologies can be an important contributor to lithological diversity in the mantle. However, these hybrid lithologies could be formed either by solid-state reaction (i.e. homogeneous mixing and phase equilibration between the solid recycled crust and the solid peridotite) or by melt-rock reaction, in which melts derived from the recycled crust react with the peridotite to form an olivine-free secondary pyroxenite, such as Px-1 (Sobolev et al., 2007) . Because KG1 and Px-1 have similar solidus and melting curves (Fig. S-8; Lambart et al., 2016) , the trace elementisotope systematics that would be produced by an isochemical bulk mantle containing Px-1 would be very similar to the one produced by the KG1-configuration and would not lead to the discrimination between both models. Similarly, both models can reproduce the high nickel content of primitive Icelandic olivine ( Fig. S-9 ). However, one major difference between these two models, is the major-element composition of the hybrid lithology and consequently, of the derived melts produced by these lithologies. In fact, olivine-free secondary pyroxenites produced melts with similar silica content to G2-derived melts ( Fig. S-7 ). As mentioned above, such melts are likely to react with the surrounding peridotite to produce pyroxenes and dissolve olivine and, consequently, are less likely to preserve their compositional signature.
In summary, this study supports the fact that two distinct mantle components are required to explain the compositional diversity of Icelandic basalts with the most radiogenic component being the most fusible, but also demonstrates that the direct contribution of the melts derived from the recycled crust cannot explain the trace element -isotope systematics of Icelandic basalt, and rather advances the polybaric melting of various olivine-bearing lithologies, likely produced by solidstate interactions between the recycled crust and the peridotite.
Supplementary Information
The Supplementary Information includes: 
Methods and Extended Discussion
Melting and melt mixing of a heterogeneous source
It is widely accepted that MORBs are mixes of melts from all depths in the melting column (e.g., Klein and Langmuir, 1987; Langmuir et al., 1992) . In these calculations, I assumed that this dynamic model can be applied to the rift zones in Iceland where the melting regime is similar to the melting regime beneath mid-ocean ridges (Brown and Lesher, 2014, Shorttle et al., 2014) . In fact, correlations between trace element and isotope compositions in Icelandic basalts ( Fig.  2e -f in the main text) indicate that the melting process and sampling of source heterogeneity are intrinsically related. In addition, melt extraction without continuous equilibration with the ambient mantle is required to explain the compositional variability observed in single flow (Maclennan et al., 2003) and the preserved U-series disequilibria (Koornneef et al., 2012a and references therein). High-porosity melt channels are good candidates for promoting melt mixing between the two source components while providing an efficient melt extraction process (Kelemen et al., 1997) . Moreover, Weatherley and Katz (2016) recently suggested that channelised flow can be a consequence of melting of a heterogeneous mantle.
Methods
Melt-PX calculations. I used Melt-PX (Lambart et al., 2016) to model the decompression melting of the three mantle configurations. In this model, melting and decompression are assumed to occur isentropically in a passive triangular melting regime (White et al., 1992) , the various lithologies are in thermal equilibrium but chemically isolated, and melts from each lithology are mixed continuously along the melting column. Calculations have been performed for T P = 1480 °C and with an initial clinopyroxene mode in the peridotite of 15 %. At this T P , along an adiabatic decompression path, G2 starts to melt at much higher pressure than the fertile peridotite and stops soon after the peridotite solidus is crossed ( Fig. S-1 ). This phenomenon occurs because, once the peridotite solidus is crossed, too much latent heat is consumed by the large fraction of peridotite undergoing melting for the G2 residue to stay above its solidus during further ascent (Phipps Morgan, 2001; Lambart et al., 2016) . In other words, G2 stops melting because, following the onset of KLB-1 melting, the mantle moves below (or parallel to) G2's melt depleted solidus. KG1 starts to melt just before the peridotite and continues to melt with the peridotite (Fig. S-2) . Finally, KG2 starts to melt after the fertile peridotite ( Fig. S-3) . Calculations were stopped when the mantle column had upwelled to the base of the crust, i.e. when the pressure at the base of the crust, P c = P. pMELTS calculations. pMELTS (Ghiorso et al., 2002) is not suitable for estimating pyroxenite melt fractions as a function of P and T, but can provide reasonable estimations of the phase assemblage at each pressure step (Lambart et al., 2016) . Hence, I used pMELTS to calculate the residual phase assemblages along the adiabatic decompression path calculated with Melt-PX (Lambart et al., 2016) . At each P-F condition, I calculated the residual phase assemblage using the isobaric batch melting mode. For each component, calculations start at P F = 1% and are repeated every 0.01 GPa pressure interval. Note that while trace element calculations attempt to simulate a near-fractional melting through a series of iterative batch melting calculations, the major element composition of each component is kept constant in the calculations. However, the melting regime (fractional vs. batch) does not significantly affect the phase assemblage ( Fig. S-4) , and consequently will not affect significantly the trace element composition of the melt at each pressure increment. To perform the pMELTS calculations, I took the same choices and constraints as Lambart et al. 
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Geochemical Perspectives Letters Letter Trace element calculations. For the recycled component G2, I used the trace element and isotopic composition of the recycled component in Koornneef et al. (2012b) . The trace element composition corresponds to a mix between E-MORB 1312 -47 (Sun et al., 2008 and average gabbro 735B (Hart et al., 1999) in a 1:1 ratio. The isotopic composition corresponds to a 2 Ga recycled oceanic crust altered by sea water and modified during the subduction process by dehydration (Stracke et al., 2003) . The peridotite component has the trace element composition of the depleted DMM in Workman and Hart (2005) and the isotopic composition of the Extreme D-MORB in Salters and Stracke (2004) .
Continuous melting is simulated by incremental 'dynamic melting'; that is, by small steps of batch melting while keeping a small melt fraction residual.
(1) Incremental melts produced by each lithology.
I assumed that the melt formed at F = 1 % is in equilibrium with the residual solid phases.
A is the bulk partition coefficient and is calculated using the set of partition coefficients provided in alphaMELTS (Smith and Asimow, 2005) and the phase assemblage obtained with pMELTS at P F=1% -F = 1 % condition along the adiabatic decompression path previously calculated with Melt-PX (Lambart et al., 2016) . The primitive mantle normalised trace element patterns for the first-degree melts produced in the three configurations are plotted in Figure S-5 .
Then, the bulk trace element composition is recalculated by extracting the first-degree melt.
These operations are repeated for the next pressure increment -dP:
F A is the melting degree of the lithology A. The new D 0 A is calculated using the phase assemblage obtained with pMELTS at (P F=1% + dP) and F A (P F=1% + dP).
These expressions can be generalised for a given pressure P i :
The pressure increment in the calculation was dP = 0.01 GPa. Mineral-melt partition coefficients depend on the melt and mineral compositions (e.g., Nielsen, 1988; Blundy and Wood, 1991) , pressure and temperature conditions (e.g., Taura et al., 1998) , oxygen fugacity (Laubier et al., 2014) , and consequently might differ for KLB-1, KG1, KG2 and G2 melts and from partition coefficients from Smith and Asimow (2005) . However, the residual modal mineralogy exerts the major control on the bulk partition coefficient and consequently on the trace element composition of the melt. Because the residual mineralogy is adapted for each lithology during melting using pMELTS modelling, the use of constant partition coefficients in these calculations is not expected to introduce large errors.
(2) Accumulated melt.
Compositions of the accumulated melts are calculated for complete mixing of melts from the two mantle components integrated over the melting column. At P i , the composition of the aggregated melt is:
Eq. S-7
with φ i A , the proportion of the oceanic crust formed at P i and derived from lithology A such as:
with tc the thickness of the generated oceanic crust, tc Pyr , the proportion of the crust derived from the pyroxenite component, and M i , the proportion of oceanic crust formed between P i and P i + dP such as:
Eq. S-9
Olivine nickel content modelling Contrary to the model proposed here, Herzberg et al. (2016) emphasised the lack of lithological variability in the Icelandic source based on olivine chemistry and in particular, on transition metal contents in olivine. Part of the disagreement is because a false dichotomy has been set up in which mantle lithologies are divided into two categories which are olivine-free lithologies (such as Px-1 or G2) and "normal" peridotite.
To test my model, I calculated the Fo and Ni contents of olivine produced during the low-pressure fractional crystallisation of the aggregated melts produced by the KG1-configuration and compared the results to Ni and Fo contents of olivines from Icelandic basalts ( Fig. S-9 ; Sobolev et al., 2007; Shorttle and Maclennan, 2011) .
The starting Ni content of KLB-1 was taken from Hirose and Kushiro (1993) . The starting Ni content of G2 was taken from Sobolev et al. (2005) . KG1 Ni content was calculated using the 1:1 proportion between KLB-1 and G2 (Table S-1).
Because the trace element -isotope systematics of Icelandic basalts imply that melts are sampled at various depths along the melting column, I did calculations for three different melt compositions: the aggregated melt sampled at 4 GPa, where only KG1 is melting, the aggregated melt sampled at 1.5 GPa, and the aggregated melt sampled at the base of the crust, 0.6 GPa, where melting is assumed to stop. Ni contents of the aggregated melts were calculated in three steps: (1) I used Melt-PX to calculate the melting degree of KG1 and KLB-1 at 4, 1.5 and 0.6 GPa in the KG1-configuration (Table S -2) and I used pMELTS to calculate the residual mode for each lithology (Table S -2) at the corresponding P-F conditions (see above for details on Melt-PX and pMELTS calculations). (2) Because the Ni partition coefficient between olivine and melt is a function of temperature and/or pressure (Matzen et al., 2013), in addition to composition (e.g., Leeman and Lindstrom 1978; Beattie, 1993; Putirka et al. 2011; Matzen et al., 2017) , I used the Ni partitioning model of Matzen et al. (2017) to calculate the Ni content in melts derived from each lithology at the corresponding pressure. This model allows me to separate the effects of temperature from composition. Liquidus temperature and olivine composition in equilibrium with each melt (required to use Matzen et al.'s model) were calculated with the PRIMELT2.xls software (Herzberg and Asimow, 2008) . Melts were run through PRIMELT2.xls assuming a major element composition of the mantle source equal to Bulk-1 (Table S-1). The oxidation state of the source was fixed at Fe 2+ /∑Fe and Fe 2 O 3 ratios of 0.89 and 0.5, respectively. The composition of the KG1-and KLB-1 derived melts used in the calculations are reported in Table S -2. (3) I calculated the Ni (and major element) contents in the aggregated melts according the contribution of each melt to the bulk magmatic productivity (i.e. Eq. S-8). Compositions of the aggregated melts used in the calculations are reported in Table S -3. 
Figure S-6
Incompatible trace element ratios of the calculated accumulated melts as functions of the pressure in the three configurations (colour code is the same as in Fig. S-5 ). Solid lines represent the formation pressure of the first degree melt from the enriched mantle component (G2, KG1 or KG2) and dashed lines represent the formation pressure of the first degree melt from the peridotite component in the corresponding mantle configuration. The grey areas represent the range of compositional ratios in Icelandic basalts with MgO contents between 9.5 and 17 wt. % from the Northern Volcanic zone, the Reykjanes Peninsula, the Snaefellsnes area and the South Eastern Volcanic Zone (GEOROC). , 2011) . The lines are modelled olivine compositions produced by fractionally crystallising aggregated parental melts sampled at 4, 1.5 and 0.6 GPa along the adiabatic path in the KG1-configuration. The melts chosen for modelling are reported in Table S -3. Parental melts then had equilibrium olivine fractionally extracted from them at 1 bar using olivine compositions calculated with PRIMELT2.xls (Herzberg and Asimow, 2008) and according the Ni partitioning model of Matzen et al. (2017) . Data from Sobolev et al. (2007) in other locations are also shown for comparison (small dark grey circles). See text for details of calculations. Ni contents of the olivine that fractionates from the aggregated magmas at 1 bar were estimated using D Ni ol/liq at 1 bar according Matzen et al.'s (2017) model ( Fig. S-9 ); liquidus temperature of the aggregated melts and olivine composition in equilibrium at 1 bar were calculated with PRIMELTS2.xls using the same mantle source composition and oxidation state as above. et al. (2007) and Shorttle and Maclennan (2011) can be explained by varying the sampling pressure of the aggregated melts in the melting column, with the compositions richest in Ni sampled at the highest pressure where the contribution of KG1 is the largest. Similar results were obtained by Shortlle and Maclennan (2011) using KG2-and KBL-1-derived melts. The authors also showed that fractionation of cpx and plagioclase in addition to olivine when melts reach 9 wt. % MgO could also explained the olivine compositions richest in Ni. However, the melting behaviours of the different lithologies present in the source were not taken into account. In particular, because KG2 starts to melt after the peridotite along the adiabatic path ( Fig. S-3) , the contribution of this lithology to the magma production cannot explain the trace elementisotope systematics of Icelandic basalts ( Fig. 2e-f in the main text). In addition, calculations presented here consider the effect of pressure on Ni partitioning and support a model in which aggregated melts are collected at various pressures of the melting column.
Most of the olivine Ni variation reported by Sobolev

